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inside diameter of the engine coolant
inlet and outlet lines may not be less
than the diameter of the corresponding
engine inlet and outlet connections.

(e) Radiators. Each coolant radiator
must be able to withstand any vibra-
tion, inertia, and coolant pressure load
to which it may normally be subjected.
In addition—

(1) Each radiator must be supported
to allow expansion due to operating
temperatures and prevent the trans-
mittal of harmful vibration to the radi-
ator; and

(2) If flammable coolant is used, the
air intake duct to the coolant radiator
must be located so that (in case of fire)
flames from the nacelle cannot strike
the radiator.

(f) Drains. There must be an acces-
sible drain that—

(1) Drains the entire cooling system
(including the coolant tank, radiator,
and the engine) when the airplane is in
the normal ground altitude;

(2) Discharges clear of the entire air-
plane; and

(3) Has means to positively lock it
closed.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–43, 58 FR 18973, Apr. 9,
1993]

§ 23.1063 Coolant tank tests.
Each coolant tank must be tested

under § 23.965, except that—
(a) The test required by § 23.965(a)(1)

must be replaced with a similar test
using the sum of the pressure devel-
oped during the maximum ultimate ac-
celeration with a full tank or a pres-
sure of 3.5 pounds per square inch,
whichever is greater, plus the maxi-
mum working pressure of the system;
and

(b) For a tank with a nonmetallic
liner the test fluid must be coolant
rather than fuel as specified in
§ 23.965(d), and the slosh test on a speci-
men liner must be conducted with the
coolant at operating temperature.

INDUCTION SYSTEM

§ 23.1091 Air induction system.
(a) The air induction system for each

engine and auxiliary power unit and
their accessories must supply the air
required by that engine and auxiliary

power unit and their accessories under
the operating conditions for which cer-
tification is requested.

(b) Each reciprocating engine instal-
lation must have at least two separate
air intake sources and must meet the
following:

(1) Primary air intakes may open
within the cowling if that part of the
cowling is isolated from the engine ac-
cessory section by a fire-resistant dia-
phragm or if there are means to pre-
vent the emergence of backfire flames.

(2) Each alternate air intake must be
located in a sheltered position and may
not open within the cowling if the
emergence of backfire flames will re-
sult in a hazard.

(3) The supplying of air to the engine
through the alternate air intake sys-
tem may not result in a loss of exces-
sive power in addition to the power loss
due to the rise in air temperature.

(4) Each automatic alternate air door
must have an override means acces-
sible to the flight crew.

(5) Each automatic alternate air door
must have a means to indicate to the
flight crew when it is not closed.

(c) For turbine engine powered air-
planes—

(1) There must be means to prevent
hazardous quantities of fuel leakage or
overflow from drains, vents, or other
components of flammable fluid systems
from entering the engine intake sys-
tem; and

(2) The airplane must be designed to
prevent water or slush on the runway,
taxiway, or other airport operating
surfaces from being directed into the
engine or auxiliary power unit air in-
take ducts in hazardous quantities.
The air intake ducts must be located or
protected so as to minimize the hazard
of ingestion of foreign matter during
takeoff, landing, and taxiing.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13095, Aug. 13,
1969; Amdt. 23–43, 58 FR 18973, Apr. 9, 1993; 58
FR 27060, May 6, 1993; Amdt. 23–51, 61 FR 5137,
Feb. 9, 1996]

§ 23.1093 Induction system icing pro-
tection.

(a) Reciprocating engines. Each recip-
rocating engine air induction system
must have means to prevent and elimi-
nate icing. Unless this is done by other
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means, it must be shown that, in air
free of visible moisture at a tempera-
ture of 30° F.—

(1) Each airplane with sea level en-
gines using conventional venturi car-
buretors has a preheater that can pro-
vide a heat rise of 90° F. with the en-
gines at 75 percent of maximum contin-
uous power;

(2) Each airplane with altitude en-
gines using conventional venturi car-
buretors has a preheater that can pro-
vide a heat rise of 120° F. with the en-
gines at 75 percent of maximum contin-
uous power;

(3) Each airplane with altitude en-
gines using fuel metering device tend-
ing to prevent icing has a preheater
that, with the engines at 60 percent of
maximum continuous power, can pro-
vide a heat rise of—

(i) 100° F.; or
(ii) 40° F., if a fluid deicing system

meeting the requirements of §§ 23.1095
through 23.1099 is installed;

(4) Each airplane with sea level en-
gine(s) using fuel metering device tend-
ing to prevent icing has a sheltered al-
ternate source of air with a preheat of
not less than 60 °F with the engines at
75 percent of maximum continuous
power;

(5) Each airplane with sea level or al-
titude engine(s) using fuel injection
systems having metering components
on which impact ice may accumulate
has a preheater capable of providing a
heat rise of 75 °F when the engine is op-
erating at 75 percent of its maximum
continuous power; and

(6) Each airplane with sea level or al-
titude engine(s) using fuel injection
systems not having fuel metering com-
ponents projecting into the airstream
on which ice may form, and introduc-
ing fuel into the air induction system
downstream of any components or
other obstruction on which ice pro-
duced by fuel evaporation may form,
has a sheltered alternate source of air
with a preheat of not less than 60 °F
with the engines at 75 percent of its
maximum continuous power.

(b) Turbine engines. (1) Each turbine
engine and its air inlet system must
operate throughout the flight power
range of the engine (including idling),
without the accumulation of ice on en-
gine or inlet system components that

would adversely affect engine oper-
ation or cause a serious loss of power
or thrust—

(i) Under the icing conditions speci-
fied in appendix C of part 25 of this
chapter; and

(ii) In snow, both falling and blowing,
within the limitations established for
the airplane for such operation.

(2) Each turbine engine must idle for
30 minutes on the ground, with the air
bleed available for engine icing protec-
tion at its critical condition, without
adverse effect, in an atmosphere that is
at a temperature between 15° and 30°F
(between ¥9° and ¥1°C) and has a liq-
uid water content not less than 0.3
grams per cubic meter in the form of
drops having a mean effective diameter
not less than 20 microns, followed by
momentary operation at takeoff power
or thrust. During the 30 minutes of idle
operation, the engine may be run up
periodically to a moderate power or
thrust setting in a manner acceptable
to the Administrator.

(c) Reciprocating engines with Super-
chargers. For airplanes with reciprocat-
ing engines having superchargers to
pressurize the air before it enters the
fuel metering device, the heat rise in
the air caused by that supercharging at
any altitude may be utilized in deter-
mining compliance with paragraph (a)
of this section if the heat rise utilized
is that which will be available, auto-
matically, for the applicable altitudes
and operating condition because of su-
percharging.

[Amdt. 23-7, 34 FR 13095, Aug. 13, 1969, as
amended by Amdt. 23–15, 39 FR 35460, Oct. 1,
1974; Amdt. 23–17, 41 FR 55465, Dec. 20, 1976;
Amdt. 23–18, 42 FR 15041, Mar. 17, 1977; Amdt.
23–29, 49 FR 6847, Feb. 23, 1984; Amdt. 23–43, 58
FR 18973, Apr. 9, 1993; Amdt. 23–51, 61 FR 5137,
Feb. 9, 1996]

§ 23.1095 Carburetor deicing fluid flow
rate.

(a) If a carburetor deicing fluid sys-
tem is used, it must be able to simulta-
neously supply each engine with a rate
of fluid flow, expressed in pounds per
hour, of not less than 2.5 times the
square root of the maximum continu-
ous power of the engine.

(b) The fluid must be introduced into
the air induction system—
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